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(54) SOLAR BATTERY MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a structure wherein solar light 
photoelectric conversion efficiency is improved by increasing scattering 
reflection efficiency from a back cover member of a solar battery 
module, and weather resistance and moisture resistance are increased. 
SOLUTION: This solar battery module 1 is provided with a plurality of 
solar battery cells 1 which are arranged in a plane type in such a manner 
that cell gaps are arranged mutually, a front cover member 3 composed 
of transparent material which is arranged in common on each light 
receiving surface side of the plural solar battery cells, and a back cover 
member 4 which is arranged in common on the back of the plural solar 
battery cells and contains reflecting material by which a light entering 
from the front via the cell gaps is scattered and reflected. The back 
cover member 4 is constituted of at least two layers formed of the 
reflecting material composed of resin material in which white based 
pigment is mixed and weather-resistant material composed of dielectric 
material. Inorganic oxide is added and inserted in a part between the 
layers, so that weather resistance and moisture resistance are 
increased. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more photovoltaic cells which prepare a eel gap mutually and are arranged at a plane, The 
front-cover member which consists of the translucency ingredient arranged common to each light-receiving side 
side of two or more of these photovoltaic cells, It is the solar cell module which has the rear-face covering 
member arranged in common behind said two or more photovoltaic cells. Said rear-face covering member The 
solar cell module characterized by the thing of the resin ingredient layer in which the pigment was made to mix, 
and the weatherproof ingredient layer which consists of dielectric materials which it has two-layer at least and is 
further done for the addition insertion of the inorganic oxide among these layers. 

[Claim 2] The resin ingredient layer in which said pigment was made to mix is a solar cell module according to 
claim 1 characterized by consisting of reflexibility material to which scatter reflection of the light by which 
incidence is carried out from the front through a eel gap is carried out. 

[Claim 3] Said pigment is a solar cell module according to claim 1 characterized by being the white pigments 
containing a silica. 

[Claim 4] Said inorganic oxide is a solar cell module according to claim 1 characterized by being SiOx. 

[Claim 5] Said SiOx is a solar cell module according to claim 4 characterized by addition insertion being carried 

out by vacuum evaporationo. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is adopted as the solar energy power generation system for residences, 

and relates to a suitable solar cell module. 

[0002] 

[Description of the Prior Art] According to the classification system according to structure of the solar cell 
module specified by JIS C 8918, a solar cell module is classified into three kinds, a super straight type, a 
substrate type, and a restoration type, as a conventional example, but the solar cell module of the super straight 
type used present best is explained with reference to drawing 8 , drawing 9 , and drawing 10 here. 
[0003] Drawing 8 is structural drawing of a typical super straight type solar cell module, and drawing 9 is drawing 
showing the cutting plane structure in the Ath page of drawing 8 . Moreover, drawing 10 is the partial expanded 
sectional view of the rear-face covering member 14 shown in drawing 9 . By interconnector 15, it has mutually 
two or more photovoltaic cells 11 by which wiring connection was made in a serial or juxtaposition electrically, 
the front-cover member 13 which changes from a translucency ingredient to the light-receiving side side of this 
photovoltaic cell 1 1 was placed, it considered as a modular supporting material, and said two or more 
photovoltaic cells 11 are enclosed with the bottom of it using the transparent packing material 12 and the rear- 
face covering member 14 so that clearly from this drawing. 

[0004] As a front-cover member 13 of said translucency, glass is suitable, and white sheet tempered glass 
excellent in especially light transmittance and shock-resistant reinforcement is used well. PVB with little light 
transmittance lowering by ultraviolet rays as said transparent packing material 12 (Poly Vinyl Bu-tylol), EVA 
(Ethylene Vinyl Acetate) excellent in moisture resistance, etc. are mainly used. Moreover, as the partial enlarged 
section is shown in drawing 10 , weathering moisture resistance and electric insulation are given to the rear-face 
covering member 14 using the layer system which sandwiched the metal films 41, such as aluminum (aluminum), 
with the weatherproof resin films 42 and 43, such as PET (Polyethylenetelephthalate). 

[0005] Furthermore, in order to give the reinforcement of the whole module, the outer frames 16, 17, 18, and 19 
which consist of (Aluminum aluminum) extrusion mold material which is a lightweight metal are attached. In 
addition, 20 is a screw which is assembling these outer frames 16, 17, 18, and 19. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, although said conventional solar cell module arranges the 
photovoltaic cell 1 1 of small a large number like drawing 8 to said big translucency front-cover member 1 3 of 
one sheet and enlarges output power, in order that it may enlarge the amount of generations of electrical energy 
per module, the gap of two or more photovoltaic cells 1 1 arranged is made as narrow as possible, and usually 
carries out a large number loading mounting. However, by interconnector 15, as shown in drawing 9 , in order 
that two or more photovoltaic cells 1 1 by which wiring connection was made may carry out electric insulation of 
the adjoining photovoltaic cell 11 to electric especially a serial, or in order to arrange interconnector 15 to the 
front face of the following eel from the rear face of the eel which carries out a series connection, it was difficult 
to narrow by extent which can disregard a gap, and it usually needed the gap (about 2mm thru/or 5mm) with the 
conventional solar cell module mutually. The light which carries out incidence to this eel gap was not able to be 
contributed to a generation of electrical energy, and was not able to avoid decline in the photovoltaic cell 
generation efficiency per [ resulting from this ] module loading eel number of sheets. 

[0007] In order to make the photovoltaic cell generation-of-electrical-energy degradation in this module loading 
ease r the solar cell module aiming at carrying out scatter reflection of the sunlight which carries out incidence to 
a gap, reflecting by the front-cover member 13 again, as are already indicated to JP,62-101247,U and these 
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people give dispersion reflexibility to the optical incidence, i.e., that front face, side of the rear-face covering 
member 14, and making a photovoltaic cell 11 reach has also been devised. However, as the adjoining gap 
between photovoltaic cell 1 1 described above, it was small or the effectiveness was hardly checked in a gap 
(about 2mm thru/or about 5mm). 
[0008] 

[Means for Solving the Problem] Two or more photovoltaic cells which the solar cell module of this invention 
prepares a eel gap mutually, and are arranged at a plane, The front-cover member which consists of the 
translucency ingredient arranged common to each light-receiving side side of two or more of these photovoltaic 
cells, It is the solar cell module which has the rear-face covering member arranged in common behind said two 
or more photovoltaic cells. Said rear-face covering member It has two-layer at least and is characterized by the 
thing of the resin ingredient layer in which the pigment was made to mix, and the weatherproof ingredient layer 
which consists of dielectric materials further done for the addition insertion of the inorganic oxide among these 
layers. 

[0009] Moreover, you may make it the resin ingredient layer in which said pigment was made to mix consist of 
reflexibility material to which scatter reflection of the light by which incidence is carried out from the front 
through a eel gap is carried out. Said pigments may be the white pigments containing a silica. Said inorganic 
oxide may be SiOx. The addition insertion of said SiOx may be made to be carried out by vacuum evaporationo. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to a 
drawing. Especially drawing 1 is drawing explaining the basal principle of this invention constituted as a super 
straight type solar cell module. The sunlight 5 which carried out incidence through the transparence packing 
material 2 which consists of the front-cover member 3, EVA, etc. which consist of translucency ingredients, 
such as glass While arriving at the light-receiving side of two or more photovoltaic cells 1 which form the 
predetermined gap Sm and are arranged to the plane and contributing to a generation of electrical energy It is 
reflected in this gap Sm by the reflexibility material which has also included the sunlight 5 which carried out 
incidence in the module rear-face covering member 4 and which improves especially dispersion reflexibility. It 
re-reflects and arrives at each light-receiving side of two or more of said photovoltaic cells 1, and each of two 
or more of these photovoltaic cells is more efficient, and enables it to transform into electrical energy the light 
energy by which incidence is carried out to each light-receiving side by said front-cover member 3 furthermore. 
[001 1] the super straight type solar cell module 6 of the simulation which prepared drawing 2 for the 
practicability check experiment of this invention — it is — this module — the output measurement eel Q has 
been mostly arranged in the center section, the dummy cell D of eight sheets has been further arranged to the 
perimeter, and the optical generation-of-electrical-energy output of the output measurement eel Q was 
measured by making the gap Sm between each eel into a parameter. For example, the magnitude of the output 
measurement eel Q is the false angle eel of about 100mm**. 

[0012] Drawing 3 graph-izes the relational data of the electric-generating-power rate of change Qm which the 
output measurement eel Q to the eel gap Sm by the above-mentioned experimental result increased. For 
example, the characteristic curve of the electric-generating-power rate of change Qm over the eel gap Sm is 
[ the data of the eel gap Sm and the electric-generating-power rate of change Qm ] exponential [ the electric- 
generating-power rate of change Qm ] according to a next door and this to the eel gap (2mm, 4mm, 8mm, 16mm, 
and 32mm) Sm 1%, 3.5%, 5.2%, 7.2%, and 8.8% respectively, if the value of the electric-generating-power rate of 
change Qm [%] itself is still small in the eel gap Sm being 5mm or less and a eel gap exceeds 30mm, the 
increment rate of an electric-generating-power rate-of-change Qm value will be alike, and it will become small, 
and will become a saturation inclination. Therefore, the eel gap Sm is large and its range of about 30mm is more 
practical than 5mm. In addition, since the experiment was conducted by the photovoltaic cell activity of 
100mm**, it is meaningless to set up a eel gap more greatly than 100mm. 

[0013] dr awing 4 — the characteristic curve of drawing 3 — a logarithm — it turns out that it graph-izes, and 
the following relational expression is materialized in the eel gap Sm [mm] and the electric-generating-power rate 
of change Qm [%] according to this. 

Ln(Sm [mm]) =Ax(Qm [%]) +B — here — Ln — a natural-logarithm function and Sm — a eel gap and Qm — 
electric-generating-power rate of change, and A and B — a constant — it comes out. The constant which 
becomes settled in the reflection factor of the reflexibility member by which the constant A was put on each 
photovoltaic cell rear-face side, distance with a front-cover member, etc., and the constant B were constants 
which become settled in area, photovoltaics conversion efficiency, etc. of one photovoltaic cell, and it was A= 
0.364 and B= 0.215 in the above-mentioned experimental result. In addition, the reflection factor of the 
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reflexibility member put on each photovoltaic cell rear-face side in this case was about 70%, and the magnitude 
of one photovoltaic cell is 100mm**, and used the single crystal eel of 17% of that photovoltaics conversion 
efficiency. 

[0014] In the above-mentioned example of an experiment of the solar cell module in the operation gestalt of this 
invention As the thing of said conventional example structure shown in drawing 10 [ the ] [ same as a module 
rear-face covering member containing a reflexibility member ] On the resin film 42 by the side of the top face of 
the aluminum material 41 of the main material made especially into the three-tiered structure, i.e., sunlight 
incidence [ whether white pigments, such as a silica (Si02), are made to mix, and dispersion reflexibility is given 
and ] Or make said white pigments mix in the layer which makes vertical two-layer the packing materials 12, 
such as EVA shown in drawing 9 , and is filled up with the bottom, i.e., rear face of photovoltaic cell 1 1 (it sets to 
drawing 2 and they are output measurement eel Q and dummy cell D), side, and dispersion reflexibility is given 
(not shown). Although the reflection factor of that dispersion reflexibility member was made into about 70%, when 
raising this reflection factor with 80% and 90%, it turned out in another experiment that it contributes to the 
improvement in electric generating power further. 

[0015] Drawing 5 is the rear-face covering member 7 which made the front face or whole to which light carries 
out incidence of the reflection factor of the dispersion reflexibility member contained in said rear-face covering 
member at least as structure raised further the concavo-convex configuration. And the concavo-convex 
configuration is considering as the shape of a chopping sea, the pyramid form, or the reverse pyramid 
configuration. The light 5 which has carried out incidence to it being such a configuration from a front face 
reflects multiply almost like travelling direction arrow-head 5a in the whole quantity, and it returns to a front 
face, and it can reflect by the front-cover member 3 again, a photovoltaic cell 1 can be reached, and it can 
contribute to the improvement in electric generating power. In addition, although not illustrated to drawing 5 , it 
cannot be overemphasized that there are packing materials 2, such as the transparent resin film 42 or 
transparent EVA, in the upper part of the aluminum material 41. Moreover, when it is made such a concavo- 
convex configuration, especially the front face of the aluminum material 41 may not perform delustering surface 
treatment which improves dispersion reflexibility, and a mirror plane (those with luster) is still sufficient as it. 
[0016] By the way, since it is usually that said rear-face covering member 4 is thinly formed in the shape of film 
from the need of making that weight light in the case of a super straight type solar cell module, if this rear-face 
covering member 4 is used as the rear-face covering member 7 of a concavo-convex configuration like drawing 
5 , it is possible [ it ] that it further becomes easy to expose the internal aluminum material 41, and the electric 
insulation failure accidents as a module come to occur frequently. 

[0017] Then, especially in consideration of electric insulation, conductive metallic materials, such as aluminum 
material, are not used for said rear-face covering member 7. Said rear-face covering member 7 is constituted 
above two-layer at least as the resin film and the weatherproof resin film in which white pigments, such as a 
silica (Si02), were made to mix instead. It is characterized [ of this invention operation gestalt ] also by replacing 
the film which has carried out addition insertion of the dielectric films, such as an inorganic oxide with a still 
more sufficient moisture-proof function (for example, SiOX), and a nitride (for example, SiNX), by approaches, 
such as vacuum evaporationo, between the layer as said rear-face covering member 7. If drawing 5 shows this, 
41 will replace the resin film in which white pigments, such as a silica (Si02), were made to mix, and will become 
the rear-face covering member 7 of the structure (not shown) which carried out addition insertion of the good 
dielectric film of said moisture-proof function by approaches, such as vacuum evaporationo, between the 
weatherproof resin films 43 of the rear face. 

[0018] As mentioned above, although the gestalt of this invention operation has been explained with reference to 
drawing 1 thru/or drawing 5 , this is the ideal operation gestalt checked in the experiment, and if it is going to 
carry out this invention as it is, as the gap Sm between each photovoltaic cell is made large to about 30mm 
more greatly than 5mm so that drawing 2 may also show, the area as a module cannot but become larger. 
However, if unitization of several sets thru/or dozens of sets tends to be collectively carried out by making a 
solar cell module into the solar energy power generation system for residences etc. and it is going to install as a 
practical question, in many cases, a limit will be received in the installation area. 

[0019] Then, the module shown in drawing 6 applied the operation gestalt of this invention to the module of the 
same dimension as the former, and, in the magnitude of a photovoltaic cell, the false angle eel of about 100mm** 
and photovoltaics conversion efficiency use about 1 7%. When the conventional module shown in the module and 
drawing 8 of this drawing is compared, by the module of drawing 8 , 54 6 train x nine-line = photovoltaic cells 1 1 
are arranged, the space between trains of the gap between each eel is about 2mm, and the magnitude by the 
side of light-receiving of a solar cell module is 920mm [ of about 614mmx abbreviation ] = about 5648.8 cm2. 
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Moreover, in this invention operation gestalt application module of drawing 6 , the same photovoltaic cell as the 
thing of drawing 8 arranges 6 train x eight-line = 48 sheets, the about 2mm as usual with between [ same / the 
mutual gap ] trains and space are setting spacing of the eel of about 20mm and the circumference, and a frame 
to about 2mm, and the magnitude by the side of light-receiving of a solar cell module is 944mm [ of about 
614mmx abbreviation ] = about 5796.2 cm2. In addition, although the partial expanded sectional view cut in the 
A-A' section of drawing 6 is shown in drawing 7 , the partial expanded sectional view cut in the B-B* section of 
drawing 6 is the same as that of the conventional example Fig. of drawing 9 . 

[0020] In here, although there were few the parts and the photovoltaics electric-generating-power absolute 
values as a module than which six eel number of sheets of drawing 6 of this invention application module has 
become less, it was confirmed that the electric-generating-power rate of change Qm is improving about 4%. That 
is, it will have realized improvement in a relative output, this invention application module drawing 6 aiming at 
reduction of photovoltaic cell number of sheets from module drawing 8 conventionally. In addition, when the 
improvement in about 4% of this electric-generating-power rate of change Qm is converted into this invention 
basic form of drawing 2 , it is equivalent to that to which the space between trains set the gap Sm between 
photovoltaic cells to 5-6mm so that the property graph of drawing 3 may also show. 
[0021] By the way, although the module output of this invention application module drawing 6 was 126W, 
supposing photovoltaic cell loading of 54 sheets is possible conventionally like a module noting that somewhat 
enlarging a module construction is allowed, the module output will be set also to 141.4W. However, by the 
conventional module of drawing 8 , in spite of having been 54 photovoltaic cell loading, the module output was 
136W. In other words, the output per photovoltaic cell of this invention application module drawing 6 will improve 
from 2.52W of module drawing 8 to 2.62W conventionally. 

[0022] If the solar energy power generation system for residences is built using this invention application module 
drawing 6 with the above properties, for example by this 24 module activity, the system output used as the total 
output is set to 1 26Wx24**3.02kW, and can respond to 3kW system of nominal outputs enough. However, with 
the view of the conventional module of drawing 8 , when the photovoltaic cell loading number of sheets was 
made into 48 sheets, the module output could take out only 121W, and the system output is 1 21 Wx24**2.90kW, 
and was not able to respond to 3kW system of nominal outputs. (In the former, as a 54 photovoltaic cell loading 
module, it was made system output 1 36Wx24**3.26kW, and 3kW system of nominal outputs was supported.) 
Although in other words, as for drawing 6 of this invention application module, no less than six sheets save that 
photovoltaic cell loading number of sheets from 54 sheets from the conventional module of drawing 8 to 48 
sheets, this economization effectiveness is very large. That is, the cost price (cost) of the photovoltaic cell to 
the manufacturing cost of current and a module is occupied 70 percent or more, and the cost cut effectiveness 
by economization of these six photovoltaic cells reaches also to x(-(54/48) 1)0.7=8.75%. This cost cut 
effectiveness aims at the spread of the solar energy power generation systems for residences upwards, and is a 
very important thing. In addition, if there are no still special technique and still special facility in purification of 
the high purity silicon required for manufacture of a photovoltaic cell, a semiconductor integrated circuit, etc., it 
cannot refine, but the solar cell module of this invention application will fully contribute also to solution of the 
shortage-of-money problem of a high-purity-silicon raw material. In addition, although the typical super straight 
type solar cell module explained that of this invention, it cannot be overemphasized that it is applicable also to a 
solar cell module other substrate types specified by JIS C 8918 and restoration type or the module of other 
types. 
[0023] 

[Effect of the Invention] Two or more photovoltaic cells which according to the solar cell module of this 
invention prepare a eel gap mutually and are arranged at a plane. The front-cover member which consists of the 
translucency ingredient arranged common to each light-receiving side side of two or more of these photovoltaic 
cells. It is the solar cell module which has the rear-face covering member arranged in common behind said two 
or more photovoltaic cells. Said rear-face covering member It has two-layer at least as the resin ingredient layer 
in which the pigment was made to mix, and the weatherproof ingredient layer which consists of dielectric 
materials. While being able to heighten dispersion and the reflection effect of the light which is characterized by 
furthermore carrying out addition insertion of the inorganic oxide among these layers, and carried out incidence 
to the solar cell module and being able to improve photovoltaics conversion efficiency, it can consider as the 
module structure excellent in dampproofing. 

[0024] Moreover, the resin ingredient layer in which the pigment was made to mix can heighten a reflection 
effect by making it consist of reflexibility material to which scatter reflection of the light by which incidence is 
carried out from the front through a eel gap is carried out. A reflection effect can be heightened by using the 
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white pigments which contain a silica in a pigment especially. 

[0025] Moreover, dampproofing can be raised by carrying out addition insertion especially by vacuum 
evaporationo by using SiOx for an inorganic oxide. 

[0026] Moreover, dispersion and the reflection effect of the light which is characterized by the front face where 
light carries out incidence of said reflexibility material at least being a concavo-convex configuration, and carried 
out incidence to the solar cell module can be heightened, and photovoltaics conversion efficiency can be 
improved. 

[0027] Moreover, the concavo-convex configuration of said reflexibility material can be characterized by being 
the shape of a chopping sea, a pyramid form, or a reverse pyramid form, can also use the total reflection 
effectiveness of light, can heighten dispersion and the reflection effect of the light which carried out incidence 
to the solar cell module, and can improve photovoltaics conversion efficiency. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining the basic principle of the solar cell module which consists of a gestalt of 
1 operation of this invention. 

[Drawing 2] It is the top view of the simulation solar cell module for a principle check of the solar cell module 
which consists of a gestalt of 1 operation of this invention. 

[Drawing 3] It is the graph which shows the electric-generating-power rate of change Qm of the solar cell 
module which consists of a gestalt of 1 operation of this invention, and relation with the eel gap Sm. 
[Drawing 4] the logarithm which shows the electric-generating-power rate of change Qm of the solar cell module 
which consists of a gestalt of 1 operation of this invention, and relation with the eel gap Sm — it is a graph. 
[Drawing 5] It is the expanded sectional view showing the configuration of the rear-face covering member 
containing the reflexibility member of this invention. 

[Drawing 6] It is the top view of the solar cell module in one example gestalt of this invention. 

[Drawing 7] It is the partial expanded sectional view cut in the A-A' section of drawing 6 . 

[Drawing 8] It is the perspective view showing an example of the super straight type solar cell module of the 

conventional example. 

[Drawin g 9] It is the expanded sectional view showing the cutting plane structure in the Ath page of drawing 8 of 
the conventional example. 

[Drawing 10] It is the expanded sectional view showing the detail of the rear-face covering member of the super 
straight type solar cell module of the conventional example. 
[Description of Notations] 

1 Photovoltaic Cell 

2 Transparence Packing Material 

3 Front-Cover Member (Translucency) 

4 Rear-Face Covering Member 

5 Incident Light 

7 Rear-Face Covering Member with Concavo-convex Configuration 

41 Metallicity Film or Weatherproof Resin Film Which Had Dispersion Reflex Function with Dielectric Film in Rear 
Face 

42 Transparence or Weatherproof Resin Film with Dispersion Reflex Function 

43 Weatherproof Resin Film 



[Translation done.] 
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W*«J I S C 89 1 

8 r «je s tir c > s * - )^<ommmmw 

[0 00 3] 08iiMJ94x-^-x hu- h 

rcD«J»Tffi«iS^TElr*-5 a 01O&091C 

7rrr9m*'i-mti 4<DmtwzkWimmx&z> 0 mm 
icmymwnfrbf&zmmx^-mt i 3 ^at^r^^ 

[0004] fr»sl*tta)Hra^^^-a»t i 3 i ir» 
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tt*«W» 1 2 <h Urtt38iWRtc<fcS3e2ia*ffiT<Dil> 
^^PVB (Polyvinyl Bu-tylol) WSttCCflttl 
/cEVA (Ethylene Vinyl Acetate) fti'J&S^GCffiJBS 

nn^ a mm* 1 4*c«, aiocc^ 
<Dap^Mt^cWrW*^*r<t5tc, t^s-^a (ad a 

iCD^BI^ y^A4 l^rPET ( Fblyethylenetelephth 
alate) ft £<DW«tt«Mf:7 -Y ;I/A4 2 , 4 3t*>F 

10 [ 0 0 0 5 ] 3 *^*-;I/±ft<D5liK*Jtyt#4 
fc#>, 61^17*47^5^^ (Al) WUhHUM 
tttt^*6JS8«W*l 8. 17. 18. 19tK0«» 
tt^o ft&>, 2 0«g#f4M6, 17. 18. 19£ 

[0 00 6] 

l 3CC, /jNgt^»:<D*»«fi'fe^l 1^8 
^[£?ijCCiB^^ 3 n/t«&0 Af®^^ l l tt, 

pglivtiHz ^»W»<DfirF*ai» ^> c i ifi~c i* ft o 

/Co 

[0 007] C<D*^A--;l«tt(C*yW-5*»«abHr;l/ 

rotHi3Bg6 2-1 0 1 2 4 7#&«(CH^Urc^<fc 
Mff;fr'*-«tt* 1 4<D3tAW«, Tft*^^, -e<D 

?z^ft*miMmz#xnmmm*^-mt 1 3r 

6, BWS-r-S^HWKft-fe/H l«S<DIBBto6$, SalBU/c 
J: ; 5tCfl|^2mm«M5mmliJScDfffl^^, ^CD^I 

*^^^^^filiS3t^roft^o/c 0 

[0008] 



3 

Z>9M*'*-mt£ -)ix$> ^ 

x, mssmm*'*-mt\** mm^mxs^tcmnm^ 
[ooo9] M&muzmAZ -tkTcffiffe&ttftm 

itmts i oxr^or^ctc^ m&s i oxit 10 

[0010] 

*#mLtt#6mrr&. ■ i at, h u 

6«*«rM;&^HaMt 3 r&e va& f »6JS&mnKE 

9ttm2 A» Ofc*»*5 BfJEOIBHtSm 

&ftjL*)i^~z£K>m®mxm^*)\'¥-icm&x 
[ooi i ] H2«, *mw<Dmm&m&mm<Dtc#)ic 

Kb, §t;i/filBI(DriliSm^7y-^-(!:LrtH 

^iz^QcDAt £«i&l 0 0mmD(7)Sg<Hft-fe;I/'C^) 
COO 1 2] H3tt, ±IBI8lt»*5CJ:-5«fe;HHI«Sm 

KBSSm<b«SlW^^t*QmiCD^-^«, 2 mm. 
4mm, 8mm, 16mm, 3 2 mmCD-fe^flflESS m &C 40 
*fLT, SMttlMft$Qmtt^nfn, 1%. 3. 5 
5, 2%, 7. 2%, 8. 8%, <h3^r 0 . CtUCcfc 
Si, ^fffl|® S m K#lT §iSfflAf<t$Qm<Dtft 
fl»6iJS»M»Wr**o -feJUHIKS m#5 mmHK 
*5 41«BttSft*Qm [%] <Dtt*<Dfc<D#*;«/h 

KO«H^SIffiKre*^o &*5, HittlOOmmD© 
*»«?fe-fe^iSffl'Ctf ~?tc<DX, 42;Hfflfig4 10 0mm 50 
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cfc 0 A£ < iSSElT £ C i fc^WHTC* S. 
[OO13]04(i, H3(D»ttiit»»^7ftL 
/cfc<£rC#>9, CtUCcfc&i, -feJl/ffflBRSm [mm] i 
lSlffl^»Qm [%] iCC^OH«S^J0£fi[T*C 
£ G 

Ln (Sm [mm] ) = Ax (Q m [%] ) + B 
CCK, LnttllBtfSBR Smtt-feJMHBL QmiJ 

SJ^Stt, ±IBIHfcB*5C4dC*r«, A = 0,3 6 
4, B=0,2 15«o/c 0 C<DJ»^ 

[0014] *mi<DmmjtmiiC*$v ttmrnm^v * 
i*^-ami lt, h i o icm?mnm*wmm<D i> 
^a«4 i <D±mw?rj;frttmftAMm<Dffim7 -< * 

A4 2K. is*)* (Si0 2 ) tt<h^DS^***fflA3-t* 

teir©*BMsWl 2*±T2»JCLr^<DT«T^^ 
*»Wte-fe;n l m2fcte^x\*Mftfflfc'k)i'QR& 

gF#-r & c t &wi<Dmmxt>& ^ tc a 

[0 0 1 5] H5». tWEKH^^^SWtCC^tiSISc 

iirw. c<DJ:^&^t«r*-S<h, ffifffi^6AWL 

C±WX&Z> 0 &4b\ S5CC^H^:L/rC^j:l^ Til/ 
t*aiW& EVA^C ^(D?t»W^ 2^$>S(D^l- ; 5^'Cfe 

[0016] x-^-^x h h 2jy±m 



5 

[0017] *cr, «MiM^»tt*#5c#Mur, tufa 

f4£tt/BtfT, Rto«5«C5/y* (sio 2 ) tt^oefeM 

SiO x ) («*.«SiN x ) fc£©ttmflw$S*S£ 

o 2 ) %;£(D&&mm*mAz j &tcffisg7 a ^accs* 

tut BESM«fii<omi ^«i*ii*^#35: £©^rttJa#p 
[0018] JiLL *^mQSft*H 1 * 

MSm^5mm<J;Wt< 3 0 mm®BH£J2;< 

[ooi9]^cr, t£3fc£i*j— Ths©^^*-;wc* 

iz;H 1^6^Jx9fT=5 4ftffi«tf6ft, 
IB©IBI«ttWBItflHI*W2mmr*0. *NMBft*^* 
-;KDS*W<D^:* S 52, ^6 14mmx^92 0mm 
= #J5 6 4 8, 8 cm J t*^ 0 06^B^ 
JKKMaffl^^^-^Ttt, H8©«>©iBIC*HIWa 
•fe^65«x8?f=4 8t5cE«L/rte0, *<DfiSI8l<D 

mmmmtm%itmm<Dg)2 mm, ffB*s«2 o m 

m, mSKD^)VtWtcomm^:m2mmt UT*59, * 

#J6 1 4mmx 

^944mm = ^5 7 9 6. 2 cm 2 W 0 &4b\ m 
6<DA-A' a5r^U/cgp^A»f®0^07CCinT 
@6(DB-B' »rWKU^^Jfc**fBBHttH9 

<z>se*«igiiai*r*«. 

[0020] cccc&t^r, ^isiajiflB^^A-^KDig 
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^«®aiMft*QmTO4%|6]±iri^C(!:« 

*5, C©«MHl^<b*Qm©JKj4%|Pl±«, 02(D$ 

^cfc^CC, *W«^4z;l/fBSIfflCDraBSSm%5tJBItfra« 
5-6mm(CU/cfe^Cf|^ 0 

io [0021] ic^t, *»PMiffl*5>*-jng6(D j e 

<t, *©*i**-^ttttrti 1 4 1 ,4WCCfctt* 0 

U 08©«^^ A -Jra, *»«?feH2^5 4t5(S 

8©2,5 2W^e>, 2 ,6 2WCC|Sj±UTl>SC<hCCJSc 
20 & 0 

[0 02 2] «±©J: 9 ftWtt©***^^*^* 

t>±%:2>isXrJ±mM*l 26Wx24 = 3.0 2 kW 
^^5C, 0 8(Dt^^r> ? ^-;bCD#^.^(D^^'C, 

^JMBfc-fe;i«tttS(«*4 8t5c«:-r«i, *^*-;HH 

1WX2 4 %2 .9 0 kWT, &M^3kW^fA 
30 (fifefertt, *»«i-fe^5 4 

ffiSm^ts^-^t It, ^rA(U^13 6WX2 4 
^3.2 6kWCCUr, &^m^3 kWv'X^ACCMiS 

^^CD^X h^^7>^im«, ( (54/48) -1 ) x 
40 0 , 7 = 8 . 7 5^CCfc^-T^ 0 C(DziXb#V>$hm 
ffi^flS*»*IBI*^^^A©#R%Eli±(C*5li 

J I S C 89 181? 
50 ^©^Wmffe*^*-^, ^/c«, frCOmcDZJy'CD*: 
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%? -)nc bmm~c% z><D\tw> 

[0 02 3] 

» U)ttf;©ffcSL • J53}$2jlfl£iiS#&C *P»;fc 
[0024] a^5rMASi+fc«HI14«^a«, 

tt*»l>5Citcj:») > SW^^lSfe^Ci^-C* 20 
[0 02 5 ] ftMBMbfttCS i Ox?:ftit5C 

[0026] itc. mmmttt*'j>K < t i>m^xm 
* o , ±mm&*v>a. -frtcAmutcy&Dtf&i ■ mam 

[0027] ttc, mmfcfm-tt<Dw^w&=PimK. 30 

AI«^^:*-^KAJtfLfc:ft©f5t£L • 



* [si ] ^m<D-mm<DW.m^'ot£i>±mmm^v>^ 

[02] *»W©— *»©»«J: 0 tt **HWBfc-ti? ^ 

[03] #3£91©-»§©^!S j: o & sAPnerfe*^ ^ 
-^(omnmti^itm q m <t -fe ^ra» s m t <Dm&* ^ 

[04] #&"E©-JliS©Jf2&.=fc 0 % Z>lsMWt&*:V * 

[05] *mi<Dmi®mt*'&tswm* ^-mt<Dm 

fi£*^-ri£A»fM0-C* „ 
[06] ^^(D-II^^SItciJW^APSmvtfe-t^^ 
— ;U©^FM0f*)^>„ 

[07]06©A-A' S|J-C^J»fL/'cg|5^KA»fM0'C 

[08] h 

i/j --it-©— ^5r^-r*4tS0t?*>-6 <> 
[09] tE3fc^©08©A®r©^KMt»®£^TTifcrt: 
»fffi0-C*-5 o 

[010] st*^©* -a-x h u- \- z j zf±mnm 

l -ttmnmiz* 

3 mm*?>*-mt <a*tt) 

4 »M*^--gc« 

5 AW* 

7 DfldMK«©**lllf* 

4 1 ^Rf47 a )l> A, */c(iHMCC^S«:M#©tS!SL 
■1)12* 

4 3 



[07] 



[08] 



i 



x 



17 
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mi] 



[05] 



* 6 



% 6 



1 




[02] 





43 




[03 ] 



[09 ] 



4» 



10 

5 









































































































(7) 



mm 2003-234484 



[M4] 



10] 



100 



1C 




4 6 



10 




me] 




(72)^^ mm %m 

F £-A(##) 5F051 M01 BA03 8A18 EA18 3A02 

3A20 



